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(54) MOTOR WITH FLUID BEARING 

(57)Abstract 

PURPOSE: To hold a large quantity of oil and to prevent the leakage 
of the oil from a bearing by forming a disc-like space for holding the 
oil to an end face via a plate-like member at the end face side of a 
sleeve opening, and setting the axial thickness of the space 
substantially equal to or smaller at the inner peripheral side than the 
outer peripheral side. 

CONSTITUTION: A thin plate 17 of one of plate-like members is 
disposed near a sleeve end face 15a, the point 17a at the protrusion 
3 of the outer periphery protrudes in the outer peripheral direction, 
and is supported by the outer periphery of the end face 15a of the 
sleeve. The distance between the plate 17 and the end face 15a is 
smaller at the bore side gap than the outer peripheral side gap. Thus, 
a large quantity of oil is held in the thin space of the end face of the 
bearing, the oil is continuously supplied to the bearing gap and the 
leakage, injection and scattering of the oil from the bearing can be 
effectively prevented. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 
[Claim 1] 

It has the liquid-bearing device which carries out rotation support of rotor and 
aforementioned rotor, the thrust bearing device which supports aforementioned to shaft 
orientations, and the drive which carries out the rotation drive of aforementioned rotor, 
the aforementioned liquid-bearing device The shaft which fixes [ both ] the end to 
aforementioned rotor, and is rotated, and the sleeve which surrounds and carries out 
rotation support of the periphery of the aforementioned shaft, shaft-orientations 
distance and abbreviation of in periphery one end for the shaft-orientations distance in 
inner circumference one end with the aforementioned sleeve end face which has a fluid- 
lubrication fluid, carries out contiguity opposite arrangement of the approximate circle 
board-like plate-like part material, and counters the end-face side of the aforementioned 
sleeve — or [ being equal ] — or the motor equipped with the liquid bearing made small 
[Claim 2] 

Shaft-orientations distance and abbreviation of on the most and in 
aforementioned periphery one end for the distance with other members a periphery 
edge and near [ its ] the plate-like part material — or [ being equal ] — or the motor 
equipped with the enlarged liquid bearing according to claim 1. 
[Claim 3] 

Shaft-orientations distance and abbreviation of in aforementioned inner 
circumference one end for the distance of the inner circumference edge of plate-like part 
material, and the aforementioned shaft — or [ being equal ] — or the motor equipped 
with the liquid bearing according to claim 1 made small 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 



This invention relates to the bearing structure of the spindle motor used for the 
disk driving gear mainly used in the information-processing field. 
[0002] 

[Description of the Prior Art] 

In recent years, as for a disk driving gear (it is hereafter called equipment for 
short), small high-density-ization is progressing. It is asked for the quality product with 
which especially the thing that thought portability as important among this kind of 
equipments had small, high recording density, high shock resistance, a low ambient 
noise, low vibration, and the longevity life. Naturally in it, there is the same demand 
also to the spindle motor (it is hereafter called a motor for short) which carries out the 
rotation drive of the disk. It is a social request to meet these demands [many] on high 
level. 
[0003] 

Bearing is in one of the elements which determine the performance of a motor. 
Although the ball bearing has generally been conventionally used for bearing, as 
bearing which can correspond by the high level further, a dynamic pressure liquid 
bearing attracts attention from the aforementioned request, and is being adopted as it 
also in the liquid bearing accompanied by rolling of a ball. It constitutes from the sleeve 
metal of the shape of a hollow cylinder by which ** foam is carried out to a dynamic 
pressure liquid bearing by having an opening in a circular cylinder-like shaft and it, and 
a herringbone slot etc. is established in the either. And it is the bearing of the structure 
which carries out rotation support of rotor by the pressure which fills a lubricous fluid 
in the opening and is generated in a lubricous fluid in connection with rotation of rotor. 
Since this liquid bearing is excellent in a low ambient noise, low vibration, and shock 
resistance and receives a load by the shaft perimeter in order that the volume which a 
device occupies may carry out rotation support of rotor through a parvus fluid, it is 
theoretically excellent in the non-repetition deflection (NRRO) of a shaft being small, 
and being able to improve the recording density of equipment by the storage effect, etc. 
as bearing of a disk driving gear. However, since this dynamic pressure liquid bearing 
used oil in many cases, it has possibility of producing the performance degradation by 
the exhaustion, and the equipment contamination by oil scattering, and the technical 
problem that this had to be solved occurred. 
[0004] 

The simple cure to an exhaustion of oil had some which put the oil- 
impregnation felt 43 on the end face of a sleeve 41 as the 1st as shown in drawing 4 . 
Although this technique could extend the bearing life when functioning well, it had 
possibility of the oil-impregnation felt 43 contacting a shaft 42, and becoming a load, or 



the contact section or a part of its fiber having served as a foreign matter, having 
trespassed upon the interior of bearing, and checking lubrication. Furthermore, the oil 
included in the oil-impregnation felt 43 was not what can surely be supplied to bearing. 
[0005] 

Moreover, it was carried out in order for the method of forming the color 44 to 
be in a shaft 42 as shown in drawing 5 , and to mainly prevent irruption of the foreign 
matter from the end face, and transudation of oil as 2nd example. Although a hold of oil 
and prevention of oil scattering were also expectable according to this technique, since it 
rotated with the shaft 42, the color 44 had the fault which disperses oil around at the 
time of high-speed rotation. As mentioned above, the motor which adopted such 
structures had still left the above-mentioned technical problem. 
[0006] 

[Problem(s) to be Solved by the Invention] 

This invention solves troubles, such as the technical problem which the 
conventional motor described above has, i.e., the performance degradation by oil 
defluxion of a liquid bearing, a life fall, and equipment contamination, and secures a 
high reliability. And it aims at offering the quality motor and quality equipment which 
had small, high-reliability, high shock resistance, a low ambient noise, low vibration, 
and the longevity life. 
[0007] 

[Means for Solving the Problem] 

This invention forms the space of the shape of a disk which puts plate-like part 
material on the end-face side of sleeve opening, and holds oil between end faces, in order 
to solve the above-mentioned technical problem, or [ and / that the shaft-orientations 
thickness of the space is about equal to a periphery side in an inner circumference side ] 
- or it is made small 
[0008] 

Moreover, although contiguity opposite of the aforementioned plate-like part 
material is carried out and it is fixed to the end face of a sleeve, then, to other members 
in the near, the periphery end face of the aforementioned plate-like part material is 
about equal to the shaft-orientations opening between above-mentioned periphery one 
end, or keeps a large distance, or [ furthermore, / that the distance of the inner 
circumference edge of the aforementioned plate-like part material and a shaft is about 
equal to the shaft-orientations opening between inner circumference one end ] — or it is 
made small 
[0009] 

In addition, the sheet metal put on a sleeve end face is a member for forming 



space between sleeve end faces, and does not necessarily need a thin thing and that it is 
a plate. Moreover, in fixing this sheet metal to a sleeve end face, you may fix to a sleeve 
directly and other members may be minded. Although bearing is explained as what 
has the dynamic pressure developmental mechanics which used the herringbone slot, 
what does not have such dynamic pressure developmental mechanics, and the thing of 
this invention of the dynamic pressure developmental mechanics of other molds are also 
effective. 
[0010] 
[Function] 

When constituted as mentioned above, the disk-like space holding oil is formed 
between a sleeve and plate-like part material. Since shaft-orientations thickness has 
spread in the orientation of a path small, this space can store a lot of oil, without 
making most shaft support lengths of a sleeve into a sacrifice. 
[0011] 

The oil stored here needs to be supplied between sleeve shafts. When distance 
by the side of the inner circumference is made small to a periphery side about the 
aforementioned disk-like space, oil moves to the method, i.e., inner circumference, side 
of the parvus of an opening with the surface tension. It is enabled to always supply the 
stored oil to bearing by this operation. When there is comparatively many oil and it 
encloses the shaft perimeter, even if it does not prepare the inside-and-outside variation 
of an opening, oil moves to a shaft side with the surface tension. Therefore, an opening 
may be almost equivalent in this case on inner circumference and a periphery. 
[0012] 

The plate-like part material arranged to the sleeve end face has another 
operation again. When the hole for air issue is in the end face of a sleeve and oil blows 
off from this hole for rapid pressure variation etc., this is dammed up and scattering of 
oil is prevented. Furthermore, when the oil which blew offfrom the bearing clearance to 
shaft orientations is dammed up by plate-like part material and spreads in the shape of 
a disk in the orientation of a path, the motion velocity of oil becomes slow in inverse 
proportion to the distance from a hole. This operation is further amplified, when 
becoming large as a disk-like opening goes to a periphery. Scattering of oil can be 
effectively prevented by this speed attenuation. 
[0013] 

About the opening between the bore of plate-like part material, and a shaft, the 
size is about equal to the distance of plate-like part material and a sleeve end face, or at 
the time of the parvus, the continuity of the oil hold space in the circumference is 
secured, and a bearing clearance and disk-like space continue. When it changes into 



such status, the oil stored in the end face can be continuously supplied to a bearing 
clearance. Moreover, although the bore section of plate-like part material has the 
operation which dams up the oil which blew off from the bearing clearance to shaft 
orientations as mentioned above, the opening between the bore of plate-like part 
material and a shaft has a method good for that of the parvus. 
[0014] 

You have to prevent oil leaking and traveling to the method of outside in the 
periphery section of plate-like part material on the other hand. In the periphery end 
face of plate-like part material, to other members in the near, it is about equal to the 
shaft-orientations opening between above-mentioned periphery one end, or the 
operation is obtained by what a large distance is kept. 
[0015] 

Thus, the structure of this invention has the operation which prevents 
effectively leakage, jet, and scattering of the oil from bearing while it holds a lot of oil to 
the thin space of a bearing end face and supplies the oil to a bearing clearance 
continuously. Consequently, the outstanding motor with little [ a life is longer than the 
former and ] equipment contamination by oil scattering is obtained. 
[0016] 
[Example] 

Hereafter, it explains, referring to a drawing about one example of this 
invention. 
[0017] 

The expanded sectional view showing the status of the sleeve which constitutes 
the motor which shows drawing 1 in the cross section of the motor of one example of this 
invention, and shows drawing 2 (b) in drawing 1, a shaft, and plate-like part material, 
the plan as which drawing 2 (a) regarded these from the upper part, and the drawing 3 
are partial expanded sectional views of the circumference of plate-like part material. 
[0018] 

First, it outlines about the structure of a motor. In drawing 1, the stator core 13 
which wound the coil 12 around the bracket 16 is attached, and electric power is 
supplied by the coil 12 from the motor exterior through a printed circuit board 11. And a 
sleeve 15 is attached in the center of a bracket 16, and the thrust plate 14 is attached in 
the soffit of a sleeve 15. The above is the main component part of a stator 10. 
[0019] 

On the other hand, the principal part of rotation parts is a hub 22. the center of 
a hub 22 - a shaft 23 - a hub — stop escaping to about 15 sleeve of 22 internal surface of 
parietal bone - a plate 24 - a hub - the position which counters the stator core 13 of 22 



internal surface of parietal bone — a magnet 21 — a hub — the seal 25 is being fixed to 
the screw section of 22 internal surface of parietal bone, respectively The above rotation 
parts are named genetically and it is called rotor 20. In this example, a magnetic disk 
(not shown) is fixed by the periphery of this hub 22, and it rotates with rotor 20 on it. 
[0020] 

Drawing 2 (a) and the drawing 2 (b) explain the configuration of the bearing 
equipment which is the principal part of this invention. Although a load can be divided 
into the load of the orientation of a path, and the load of shaft orientations and it can 
consider, radial bearing is constituted from oil (a number is not given) which exists the 
inner skin of a sleeve 15, the periphery side of a shaft 23, and between them in this 
example, and thrust bearing consists of oil which exists the end face of the thrust plate 
14, the end face of a shaft 23, and between them. Hole 15b which opens thrust bearing 
and sleeve end-face 15a for free passage is prepared in the sleeve 15. Near the sleeve 
end-face 15a, the sheet metal 17 which is one of the plate-like part material of this 
invention is arranged, and three salients 17a of the periphery section projects in the 
orientation of a periphery, and is supported in the periphery section of end-face 15a of a 
sleeve. Moreover, sheet metal 17 dams up the oil which has a wrap size and blew off the 
above-mentioned free passage hole 15b from free passage hole 15b at this time. 
[0021] 

Furthermore, drawing 3 explains the detail of the sheet metal 17 
circumference section. As for the distance of sheet metal 17 and sleeve end-face 15a, the 
bore side opening VI is small to the outer-diameter side opening V2, and the size is 
changing gradually. Moreover, the bore side opening VI is larger than a bearing 
clearance. It sets up somewhat small whether the orientation opening HI of a path 
between sheet metal and a shaft is about equal to this bore side opening VI. If it 
furthermore says, the size of the chamfer of the circumference will also be set as a value 
similar to these dimensions. When it does in this way, sheet metal 17, the shaft 23, and 
the fraction surrounded by sleeve end-face 15a form a closed space, and oil 31 is held, 
and the continuity of the thickness of the opening is maintained, and it is open for free 
passage with a bearing clearance. 
[0022] 

Distance is established between sheet metal 17 and the member of the 
circumference as a means for on the other hand preventing oil leaking and traveling to 
the exterior in the periphery section of sheet metal 17. As for the distance H2, it is 
desirable to make it larger than the outer-diameter side opening V2. When it sets up 
such, since oil moves to the method of the parvus of an opening more with the surface 
tension, the oil of the outer-diameter side opening V2 circumference does not escape to 



the method of outside. 
[0023] 

Although it is the best to arrange sheet metal with an exact opening to a sleeve 
end face as mentioned above as an embodiment of this invention, and to hold oil, and to 
make it open for free passage [ with the oil of a bearing clearance ] by the bore side, 
various operation gestalt can be taken by the demand on a design. For example, the 
thing which rough-**ed either sheet metal or the sleeve end face and both end-face 
configuration to some extent, and carried out contact arrangement of the both sides. 
The thing using the free passage hole formed in the free passage slot or sleeve formed in 
the sleeve end face as a free passage means of the oil and bearing oil which were held to 
the end face. What prepared the oil hold device of this invention in the ends side of a 
sleeve is mentioned. 
[0024] 

Although a small number of example was shown above, needless to say, this 
invention is not limited to the above-mentioned example. 
[0025] 

[Effect of the Invention] 

It has the operation which was described above and which the structure of this 
invention holds a lot of oil to the thin space of a bearing end face, and supplies the oil to 
a bearing clearance continuously like, and prevents effectively leakage, jet, and 
scattering of the oil from bearing. And troubles, such as the technical problem which 
the conventional motor has, i.e., the performance degradation by oil defluxion of a liquid 
bearing, a life fall, and equipment contamination, are solved, and a high reliability is 
secured. And thereby, the quality motor and quality equipment which had small, high- 
reliability, high shock resistance, a low ambient noise, low vibration, and the longevity 
life can be offered. 

[Brief Description of the Drawings] 
[Drawing 1] 

The cross section of the motor of one example of this invention 
[Drawing 2] 

(a) is the plan as which the sleeve, the shaft, and plate-like part material which 
constitute the motor of this example were regarded from the upper part. 

(b) is the cross section showing the status of a constituting [ the motor of this 
example ] sleeve, a shaft, and plate-like part material. 

[Drawing 3] 

The partial expanded sectional view of the plate-like part material 



circumference of the motor in this example 
[Drawing 4] 

Drawing showing the example of a cure of the oil exhaustion in the 
conventional motor 
[Drawing 5] 

Drawing showing the example of a cure of the oil exhaustion in the 
conventional motor 
[Description of Notations] 

10 Stator 

11 Printed Circuit Board 

12 Coil 

13 Stator Core 

14 Thrust Plate 
15, 41 Sleeve 

15a Sleeve end face 
15b Free passage hole 

16 Bracket 

17 Sheet Metal 

17a A salient of the sheet metal periphery section 

20 Rotor 

21 Magnet 

22 Hub 

23, 42 Shaft 

24 It is Plate Stop Escaping. 

25 Seal 
31 Oil 

43 Oil-Impregnation Felt 

44 Color 

VI The opening by the side of the bore of sheet metal and a sleeve end face 
V2 The opening by the side of the outer diameter of sheet metal and a sleeve 
end face 

HI The orientation opening of a path between sheet metal and a shaft 
H2 Distance between sheet metal and the member of the circumference 
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